Development of insulin and epidermal growth factor receptors during the differentiation of rat preadipocytes in primary culture.
An homogeneous cell population isolated from the inguinal tissue of 3-day-old rats is able to proliferate in primary culture. In the presence of a physiological concentration of insulin (1.5 nM) it converts into cells exhibiting the morphology and the biochemical characteristics of adipocytes. Insulin and epidermal growth factor (EGF) receptors were studied during both the exponential growth and the adipose conversion phases of these cells. Binding experiments with 125I-labelled peptides were performed directly in the culture dishes. The number of high affinity insulin binding sites increased, during the entire culture period studied, reaching 18 days after plating the value of 10,600 x 2360. Control cells (cultured in the presence of anti-insulin antibody) exhibited an increase of the concentration of insulin binding sites from no more than 500 sites/cell to 6880 +/- 1710 sites/cell between dat 0 and 9 (corresponding to the exponential growth phase); this increase was followed by a rapid reduction in insulin receptors during the stationary phase. The density of EGF binding sites increased between day 0 and 4 (one cell cycle), whether the cells were maintained or not with insulin, and plateaued thereafter. Mature adipocytes freshly isolated from the inguinal tissue of 3-day-old rats had no detectable EGF binding sites, but their content in high affinity binding sites for insulin was similar to that of cells after complete adipocyte conversion in primary culture.